Pleiotropic activity of systemically delivered angiogenin in the SOD1G93A mouse model.
Loss-of-function mutations in the angiogenin (ANG) gene have been identified in familial and sporadic ALS patients. Previous work from our group identified human ANG (huANG) to protect motoneurons in vitro, and provided proof-of-concept that daily intraperitoneal (i.p.) huANG injections post-symptom onset increased lifespan and delayed disease progression in SOD1G93A mice. huANG's mechanism of action remains less well understood. Here, we implemented a preclinical in vivo design to validate our previous results, provide pharmacokinetic and protein distribution data after systemic administration, and explore potential pleiotropic activities of huANG in vivo. SOD1G93A mice (n = 45) and non-transgenic controls (n = 31) were sex- age- and litter-matched according to the 2010 European ALS/MND group guidelines, and treated with huANG (1 μg, i.p., 3 times/week) or vehicle from 90 days on. huANG treatment increased survival and delayed motor dysfunction as assessed by rotarod in SOD1G93A mice. Increased huANG serum levels were detectable 2 and 24 h after i.p. injection equally in transgenic and non-transgenic mice. Exogenous huANG localized to spinal cord astrocytes, supporting a glia-mediated, paracrine mechanism of action; uptake into endothelial cells was also observed. 1 μg huANG or vehicle were administered from 90 to 115 days of age for histological analysis. Vehicle-treated SOD1G93A mice showed decreased motoneuron numbers and vascular length per ventral horn area, while huANG treatment resulted in improved vascular network maintenance and motoneuron survival. Our data suggest huANG represents a new class of pleiotropic ALS therapeutic that acts on the spinal cord vasculature and glia to delay motoneuron degeneration and disease progression.